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TI In vitro characterization of the antibacterial spectrum of novel bacterial 

type II topoisomerase inhibitors of the aminobenzimidazole class 
AU Mani, Nagraj ; Gross, Christian H.; Parsons, Jonathan D. ; Hanzelka, Brian; 

Muh, Ute; Mullin, Steve; Liao, Yusheng; Grillot, Anne-Laure; Stamos, Dean; 

Charifson, Paul S.; Grossman, Trudy H. 
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LA English 

AB Antibiotics with novel mechanisms of action are becoming increasingly 

important in the battle against bacterial resistance to all currently used 
classes of antibiotics. Bacterial DNA gyrase and topoisomerase IV 
(topoIV) are the familiar targets of fluoroquinolone and coumarih 
antibiotics. Here the authors present the characterization of 2 members 
of a new class of synthetic bacterial topoll ATPase inhibitors: VRT-125853 
and VRT-752586. These aminobenzimidazole compds . were potent inhibitors 
of both DNA gyrase and topoIV and had excellent antibacterial activities 
against a wide spectrum of problematic pathogens responsible for both 
nosocomial and community -acquired infections, including staphylococci, 
streptococci, enterococci, and mycobacteria. Consistent with the novelty 
of their structures and mechanisms of action, antibacterial potency was 
unaffected by commonly encountered resistance phenotypes, including 
fluoroquinolone resistance. In time-kill assays VRT-125853 and VRT-752586 
were bactericidal against Staphylococcus aureus, Streptococcus pneumoniae, 
Enterococcus faecalis, and Haemophilus influenzae, causing 3 -log redns . in 
viable cells within 24 h. Finally, similar to the fluoroquinolones, 
relatively low frequencies of spontaneous resistance to VRT-125853 and 
VRT-752586 were found, a property consistent with their in vitro 
dual -targeting activities. 

RE.CNT 31 THERE ARE 31 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L4 
AN 
DN 
TI 
IN 



PA 
SO 



ANSWER 2 OF 6 CAPLUS COPYRIGHT 2 007 ACS on STN 
2006:104220 CAPLUS 
144 :192243 

Preparation of annulated pyrazoles as gyrase inhibitors and uses thereof 
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AB Title compds. I [Rl = (un) substituted Ph or heteroaryl; W = N, CH, or CF; 
2 = O or NH; R2 = H or alkyl; ring A = (un) substituted 5-6 membered 
heteroaryl], in particular II [V = N, CH, or CF; R3 = H, (un) substituted 
alkyl; R4 = alkyl; ring C = (un) substituted 5-6 membered heteroaryl] are 
prepared and disclosed as gyrase and/or Topo IV inhibitors. Thus, e.g., Ill 
was prepared by cyclocondensation of 1- (3-amino-4-nitro-5-pyrimidin-2- 
ylphenyl) -1H- imidazole -4- carboxylic acid cyclopropylamide (preparation given) 
with N,N-diethylcarboxy-2-methyl-2-thiopseudourea (preparation given) . In 
gyrase and in Topo IV inhibition assays, selected compds. of the invention 
possessed Ki values of less than 50 nM. The present invention relates to 
methods of treating, preventing, or lessening the severity of bacterial 
infections in patient. The present invention also relates to methods of 
using I in combination with one or more addnl . antibacterial agents and/or 
one or more addnl. therapeutic agents that increase the susceptibility of 
bacterial organisms to antibiotics. 
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AB Title compds. I [Rl = (un) substituted Ph or heteroaryl; W = N, CH, or CF; 
X = CH or CF; Z = O or NH; R2 = H or alkyl; Ring A = (un) substituted 5-6 
membered heteroaryl] are prepared and disclosed as gyrase inhibitors. Thus, 
e.g., II was prepared by cyclocondensation of 1- (3 -amino-4 -nitro-5-pyrimidin- 



2-ylphenyl) -1H- imidazole-4 -carboxylic acid cyclopropylamide (preparation given) 
with N,N-diethylcarboxy-2-methyl-2-thiopseudourea (preparation given) . In 
gyrase inhibition assays, selected compds . of the invention possessed Ki 
values of less than 50 nM. The present invention relates to methods of 
treating, preventing, or lessening the severity of resistant bacterial 
infections in mammals. The present invention also relates to methods of 
using I in combination with one or more addnl . antibacterial agents and/or 
one or more addnl. therapeutic agents that increase the susceptibility of 
bacterial organisms to antibiotics. 
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R2 I EtNH II 



AB The present invention relates to the preparation of compds.of formula I (W 
CH, CF; X = CH, CF; Z = O, NH; Rl = Ph, or heteroaryl ring; R2 = H, or 
Cl-3 aliphatic; A = 5-6 membered heteroaryl ring) that inhibit bacterial 
gyrase and/or Topo IV. Thus, 4 -bromo-2 , 6 -dif luoroaniline was treated with 
sodium perborate tetrahydrate in acetic acid to give 5-bromo- 1 , 3 -dif luoro- 
2-nitro-benzene which was treated with NaH, and pyrazole to yield 
1- (5-bromo-3-f luoro-2 -nitro-phenyl) -lH-pyrazole . This pyrazole was 
reduced using ammonia, and coupled with 3 -pyridyl -diethyl borane, followed 
by reduction using 10% palladium on carbon to give the desired II. These 
compds . , and compns . thereof, are useful in treating bacterial infection. 
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AB The present invention relates to compds . I [W = N, CH, CF; X = CH, CF; Z 
0, NH; Rl = (un) substituted Ph, 5-6 membered heteroaryl having 1-3 
heteroatoms selected from 0, N or S; R2 = H, alkyl; ring A = 
(un) substituted 5-6 membered heteroaryl having 1-4 heteroatoms selected 
from N, 0 or S] which inhibit bacterial gyrase and/or Topo IV and 
pharmaceutical^ acceptable compns . comprising said compds. E.g., a 
multi-step synthesis of l-ethyl-3- [7- (pyridin-2-yl) -5- (pyridin-3-yl) -1H- 
benzimidazol-2-yl]urea, was given. The compds. I were found to inhibit 
gyrase and TopoIV with a Ki values of < 50 nM. The compds. I, and compns 
thereof, are useful in treating bacterial infection. Accordingly, the 
present invention also relates to methods for treating bacterial 
infections in mammals. 
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AB The title compds . [I; Z = O, NR4 ; W = N, CRa; Ra = H, halo, CF3 , etc.; Rl 
= (un) substituted (hetero) aryl ; R2 , R3 = halo, CN, SR6 , OR6 , etc.; R4 = 
R6, CONR6, COR6, etc.; R5 = R7, Ar, COAr, etc.; Ar = (un) substituted 
5-membered heteroaryl, heterocyclyl , carbocyclyl; R6 = aryl, aralkyl, 
heteroaryl, etc.; R7 = H, alkyl] , useful as inhibitors of bacterial gyrase 
activity for treating bacterial infections in mammals, were prepared Thus, 
treating biphenyl-3 , 4-diamine with cyanogen bromide in THF/MeOH/H20 
followed by reacting the resulting 5 -phenyl- IH-benzoimidazol -2 -ylamine 
with Et isocyanate in THF afforded I [Z = NH; W = CH; Rl, R3 = H; R2 = Ph; 
R5 = CONHEt] which showed > 75% the gyrase ATPase inhibition at 10 iiM. 
The present invention also relates to methods for decreasing bacterial 
quantity in a biol. sample. 
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AB Piperidinylbenzamides I [R = alkoxycarbonyl , (un) substituted alkyl, 
cycloalkyl, aralkyl, etc.; Rl = H, alkyl, aralkyl , aminoalkyl, 
alkylcarbonyl; R2 = H, alkyl; R3 = (un) substituted Ph] (244 compds . ) were 
prepared Thus, cis-I [R = R2 = H, Rl = Me, R3 = 5 , 4 , 2 -Cl (H2N) (MeO) C6H2 ] was 
treated with 4 -FC6H40 (CH2 ) 3C1 to give 42.8% cis-I [R = 4 -FC6H40 (CH2 ) 3 , Rl 
= Me, R2 = H, R3 = 5,4,2-Cl (H2N) (MeO)G6H2] (II). II had a min. effective 
concentration of 0.00016 mg/L for stimulation of contraction of isolated guinea 
pig ileum. 
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AB The fungistatic activity against Penicillium digitatum and Diplodia 

natalensis decreased slightly in ascending a homologous series of alkyl 
esters of benzimidazol -2 -yl -carbamic acid from the Me ester [carbendazim 
(I) [10605-21-7]] to the pentyl ester. The hexyl and octyl esters were 
inactive. 2 - (Acylamido) benzimidazoles were slightly less active than the 
analogous alkyl benzimidazol-2 -ylcarbamates . Introduction of a methylene 
bridge between the benzimidazole ring and the 2 -me thoxycarbonyl amino group 
abolished antifungal activity. Methylation of either the carbamate N or 
an imidazole N of I produced inactive compds. Replacement of the 



benzimidazole ring of I with various other ring systems was accompanied by 
a reduction in antifungal activity. 
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Title compds. I [Rl = (un) substituted Ph or heteroaryl; W = N, CH, or CF; 
Z = 0 or NH; R2 = H or alkyl; ring A = (un) substituted 5-6 membered 
heteroaryl], in particular II [V = N, CH, or CF; R3 = H, (un) substituted 
alkyl; R4 = alkyl; ring C = (un) substituted 5-6 membered heteroaryl] are 
prepared and disclosed as gyrase and/or Topo IV inhibitors. Thus, e.g., Ill 
was prepared by cyclocondensation of 1- (3 -amino-4-nitro-5-pyrimidin-2 - 
ylphenyl) -lH-imidazole-4 -carboxylic acid eye lop ropy 1 amide (preparation given) 
with N,N-diethylcarboxy-2 -methyl -2 -thiopseudourea (preparation given) . In 
gyrase and in Topo IV inhibition assays, selected compds. of the invention 
possessed Ki values of less than 50 nM. The present invention relates to 
methods of treating, preventing, or lessening the severity of bacterial 
infections in patient. The present invention also relates to methods of 
using I in combination with one or more addnl . antibacterial agents and/or 
one or more addnl. therapeutic agents that increase the susceptibility of 
bacterial organisms to antibiotics. 
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AB Title compds. I [Rl = (un) substituted Ph or heteroaryl; W = N, CH, or CF; 
X = CH or CF; Z = O or NH; R2 = H or alkyl; Ring A = (un) substituted 5-6 
membered heteroaryl] are prepared and disclosed as gyrase inhibitors. Thus, 
e.g., II was prepared by cyclocondensation of 1- (3 -amino-4 -nitro-5-pyrimidin- 
2-ylphenyl) -lH-imidazole-4 -carboxylic acid eye lopropyl amide (preparation given) 
with N, N-diethylearboxy-2 -methyl -2- thiopseudourea (preparation given) . In 
gyrase inhibition assays, selected compds. of the invention possessed Ki 
values of, less than 50 nM. The present invention relates to methods of 
treating, preventing, or lessening the severity of resistant bacterial 
infections in mammals. The present invention also relates to methods of 
using I in combination with one or more addnl . antibacterial agents and/or 
one or more addnl. therapeutic agents that increase the susceptibility of 
bacterial organisms to antibiotics. 
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R2 I EtNH II 



AB The present invention relates to the preparation of compds.of formula I (W 
CH, CF; X = CH, CF; Z = 0, NH; Rl = Ph, or heteroaryl ring; R2 = H, or 
Cl-3 aliphatic; A = 5-6 membered heteroaryl ring) that inhibit bacterial 
gyrase and/or Topo IV. Thus, 4 -bromo-2 , 6 -dif luoroaniline was treated with 
sodium perborate tetrahydrate in acetic acid to give 5-bromo-l , 3 -dif luoro- 
2 -nitro-benzene which was treated with NaH, and pyrazole to yield 
1- (5-bromo-3-f luoro-2 -nitro-phenyl) 7 lH-pyrazole . This pyrazole was 
reduced using ammonia, and coupled with 3 -pyridyl -diethyl borane, followed 
by reduction using 10% palladium on carbon to give the desired II. These 
compds . , and compns . thereof, are useful in treating bacterial infection. 
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AB The present invention relates to compds . I [W = N, CH, CF; X = CH, CF; Z 
0, NH; Rl = (un) substituted Ph, 5-6 membered heteroaryl having 1-3 
heteroatoms selected from 0, N or S; R2 = H, alkyl; ring A = 
(un) substituted 5-6 membered heteroaryl having 1-4 heteroatoms selected 
from N, 0 or S] which inhibit bacterial gyrase and/or Topo IV and 
pharmaceutically acceptable compns . comprising said compds. E.g., a 
multi-step synthesis of l-ethyl-3- [7- (pyridin-2 -yl) -5- (pyridin-3 -yl) -1H- 
benzimidazol-2-yl] urea, was given. The compds. I were found to inhibit 
gyrase and TopoIV with a Ki values of < 50 nM. The compds. I, and compns 
thereof, are useful in treating bacterial infection. Accordingly, the 
present invention also relates to methods for treating bacterial 
infections in mammals . 



